The Drell-Yan process, QQ + (r,Z") -+ ItI-, is a probe of the parton distribution functions of the proton [l] . We present measurements of the differential cross section for electron and muon pair production, d*a/dMdy]lvi<t, where y is the rapidity of the lepton pair [2] , in pp collisions at a center-of-mass energy of fi =1.8 TeV.
The data were collected with the Collider Detector at the Fermilab Tevatron (CDF) during the 1988-89 run. The sample used consists of dielectron and dimuon events of integrated luminosity, L, of 4.13 pb-' and 2.77 pb-', respectively. The CDF is a large solenoidal magnetic spectrometer surrounded by calorimeters and muon detectors. The detector is described in detail in Reference 3. The fine-gram calorimeter segmentation and high-resolution central tracking allowed for excellent electron and muon identification as described in References 4 and 5, respectively.
The range of dilepton invariant masses measured in this experiment allows access to the small z region of the parton distribution functions down to z = 0.006 [6] [7] , where L is defined as the fraction of proton momentum carried by the parton. This work complements our previous measurement of the Z" cross section [4] [5] and our searches for new vector bosons and compositeness [8] in the dielectron and dimuon decay channels.
The online trigger required all dilepton events to have at least one hit in each of the forward and backward scintillator arrays [9] . Dielectron events were selected by additionally requiring a trigger of two clusters of electromagnetic energy in the central calorimeter [lo] .
Each of the triggering clusters was required to have transverse electromagnetic energy [ll] (ET) > 5 GeV, a track associated with the cluster with transverse momentum (pi) > 4.8 GeV/c, and a ratio of hadronic to electromagnetic ET < 0.125. The efficiency of this trigger, for a single electron, was determined as a function of ET by studying events collected with an independent trigger. Aft er reconstructing the events, we required two clusters of electromagnetic ET > 5 GeV in the central detector (171 < 1) [12] . To maintain high detection efficiency, one electron candidate was required to satisfy a set of tight cuts and the other to pass a set of looser cuts. The tight cuts were identical to those of Reference 13 with the exception of the cut value on the ratio of the calorimeter energy to track momentum, E/P, which was set to 1.5 instead of 2.0. The loose cuts differed from the tight ones in that the requirements were removed on energy sharing between adjacent towers and on lateral shower profile. The efficiency of these requirements, eidr was constant at 0.79 zt 0.03 for a wide range of electron ET, as determined from Z" and J/#events. After these cuts 1111 dielectron events remained in the mass range 11 5 M,, 2 150 GeV/c*.
Dimuon events were selected online with a trigger that required two tracks in the central tracking chamber with pi > 3 GeV/c and matching tracks in the central muon chambers (InI < 0.6) located outside the steel of th e central hadron calorimeters [14] . The efficiency of this trigger, for a single muon, was determined as a function of pr by studying mmms from events collected with an independent trigger and from cosmic ray events. After reconstruction we required one muon to have pi > 5 GeV/c, and the other muon to have pT > 3 GeV/c.
Both muon tracks had to match a track segment in the central muon chambers to within 10 cm in the T -$ plane [15] . Each muon was also required to deposit less than 2.0 GeV of energy in the electromagnetic calorimeter tower and less than 6.0 GeV of energy in the hadronic calorimeter tower which it traversed. The efficiency of these requirements, eid, was determined from Z" and J/$events to be 0.84 ?c 0.05. To reject cosmic ray background events the opening angle between the two muons was required to be less than 175" and the impact parameters of both tracks with respect to the beam axis to be less than 0.15 cm. We were left with 832 dimuon events in the mass range 11 5 M,, 5 150 GeV/c'. show the distribution of this isolation variable for opposite-and same-charged electron and muon pairs, respectively.
Misidentification backgrounds are expected to be represented in equal amounts in events with same-charged leptons and in events with opposite-charged leptons. Indeed, we found that the isolation distributions for events failing the lepton identification cuts are charge symmetric. Therefore, we corrected for this background by subtracting the same-charge mass spectrum from the opposite-charged mass spectrum. This procedure also subtracted same-charged heavy flavor events. After subtraction, there remained the Dreh-Yan signal plus the excess of the opposite-charged over same-charged heavy flavor backgrounds. To suppress the heavy flavor background we required 2 to be less than 1.0 GeV/c. After this cut, there were 171 e+e-, 13 e*e*, 81 p+p-, and 13 p*p* events.
We estimate the background from heavy flavor events using the mass spectrum and isola- This background was estimated to be 19 i 12 events in the dielectron sample and 8 zt 6 in the dimuon sample (see Figure 2 ).
The efficiency of the isolation cut, siao, was 0.72 f 0.03 and 0.69 & 0.06 in the e+e-and p+p-samples, respectively, independent of pair mass. This efficiency was measured by imposing the isolation cut on the leptons from Z0 decays as well as from randomly selected directions in the isolated, opposite-charged pair events with invariant mass between 20 GeV/c' and 50 GeV/ca. The two methods were consistent.
Other backgrounds are small. From a study of the distributions of dimuon opening angle and track impact parameters, we estimated that 1.7 & 0.3 cosmic-ray events survived the dimuon cuts. Using a Monte Carlo calculation, we estimated 0.8 f 0.5 dimuon events and 1.5 +z 0.1 dielectron events from the leptonic decays of r pairs produced through the DreU-Yan process. The total number of signal and background events in each mass bin for the electron and muon samples is given in Table 1 .
The acceptance due to geometric and kinematic cuts was calculated using the ISAJET Monte Carlo [18] with the MRSB parton distribution functions [I91 for ly1 < 1.0. Table   1 lists the combined geometric and kinematic acceptance ,A, including a requirement that the event vertex position be within 60 cm (2~) of the nominal interaction point along the beam axis. The main difference between the dielectron and dimuon acceptance is due to the electron detector n coverage of -1.0 to $1.0 while the muon detector n coverage is only -0.6 to +0.6. Table 1 also contains the dielectron and dimuon trigger efficiencies, etrig, as a function of dilepton pair invariant mass. These trigger efficiencies were measured for electrons and muons passing their respective geometric and kinematic cuts.
To calculate the differential cross section we used the formula d2u dMdy M<I = Nc.z -N.c -Nbg AMAYAEtrigeidEisoL:
( 1) where N, is the number of isolated opposite-charged events, N,, is the number of isolated same-charged events, Nt,e is the number of background events in the charge-subtracted distribution, AM is the width of the mass bin, and Ay is the rapidity range of the parent boson. The cross sections are presented in Table 2 and are shown as a function of dilepton invariant mass in Figure 3 . The points are plotted at the mass centroid of the bins. The cross section calculated at the 2" mass agrees well with previous CDF measurements [5] .
We obtained the total systematic uncertainty of the cross section by adding, in quadrature, the errors from the following sources. There was an uncertainty of 5% in the acceptance, A, due to varying the choice of parton distribution functions. The systematic error in the measurement of integrated luminosity was 7% [4] . For dielectrons (dimuons), systematic errors of 4(8)% and 4(6)% were due to the uncertainties in eiaD and eid, respectively. While relatively small at high mass, uncertainties due to trigger efficiency and background subtraction become dominant at low mass (see Table 1 ).
Our combined results are shown in Figure 4 and are consistent with the l/M3 dependence that is expected from the naive Drell-Yan model. Also shown are the predictions of nextto-leading order QCD calculations [20] using several recent parton distribution functions [6] .
We find better agreement with those parton distribution functions having the largest quark content in the I interval, 0.006 < z < 0.03, covered by our data.
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